250                  HYDROMETALLURGY OF COPPER
along with the greenish-gray color of   the  charge,  are the  principal tests for j udging whether the operation is finished.   A sample is now taken and if its examination shows the completion of the roasting process, the charge, which has now been 61/2 or C 3/4 hours in the furnace, is withdrawn.    Of the copper now,
75 per cent, is soluble in water, 20 per cent, is soluble in hydrochloric acid, 5 per cent, is soluble in nitric acid.
In roasting, in order to get the best results, the charge is first heated to a temperature sufficiently high to start the chemical reactions, and then to maintain these at the lowest possible temperature up to the finish, and to see that the entire mass of ore is uniformly treated.
It is of great importance not to leave the ore any longer in the furnace than necessary after the roasting is completed. The depth of the ore is usually from 4 to 5 in., and this depth of charge, while more difficult to rabble, facilitates the chloridization, since the gas rising in the ore hoated both at top and bottom has all the more opportunity of coming in contact with all parts of it.
At Oker, whore gas-fired furnaces exactly like those at Widnes were used, each charge of 5000 Ib. of ore with 15 per cent, carnallite is brought to u low red heat in 4 hours; the firing is then discontinued and the mass rabbled, for 4 or 5 hours with a very low fire or without any, the air valves being meanwhile kept open in order to allow the air to act on the charge. The charge is then withdrawn and a fresh charge introduced as soon as the furnace is empty. Five tons of roasted ore were worked off in 24 hours, with a coal consumption of 10 to 12 per cent. The composition of the roasted ore after ehloridi/ang roasting with 20 per cent, carnallite was as follows:
SOLUHLK IN WATER
Per cent.                                                 Per cent.
Cu,                                                             3.86   calculated as CuCJ2,                     8.17
Ag,                                                             0.005 calculated as AgCl,                    0.006
Fc,                                                              0.00   calculated as FcCL,                      1.38
A1203,                                                         0.17   calculated as AL(SO J3,               0.56
Zn,                                                              1.04   calculated as BnCljt,                     3.42
Mn,                                                            0.75   calculated as MnCI2,                     1.71
Ni,                                                              0.07   calculated as NiCla,                      0.15
CaO,                                                           1.00   calculated as Cad*                     3.17
MgS04,       }
K8SO<         [                                                                                                             20.50
NaaS04l     J
39.066 contains chlorides of magnesium, potassium, sodium, and calcium; all of which assist in the chloridizing roasting.
